Cu/Zn superoxide dismutase is differentially regulated in period gene-mutant mice.
The circadian clock in the brain coordinates the phase of peripheral oscillators that regulate tissue-specific physiological outputs. Here we report that circadian variations in the expression and activity of Cu/Zn superoxide dismutase (SOD1; EC 1.15.1.1) are present in liver homogenates from mice. The SOD1 mRNA expression from wild-type (WT) mice peaked at Zeitgeber Time 9 (ZT9; 9h after lights-on time). While there was no rhythmicity in that from period2 (per2) gene knockout (P2K) mice, the level of SOD1 from per1/per2 double knockout (DKO) mice was significantly elevated at ZT5. The enzyme activity of SOD1 was also rhythmic in the mouse liver. Moreover, the total amount of the SOD1 exhibited a rhythmic oscillation with a peak at ZT9 in the liver from WT mice. We also found that tert-butylhydroperoxide (t-BHP)-induced oxidative damage in both WT and P2K mouse embryonic fibroblast (MEF) cells resulted in the up-regulation of SOD1 levels. Our data suggest that the expression of an important antioxidant enzyme, SOD1, is under circadian clock control and that mice are more susceptible to oxidative stress depending on the time of day.